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(54) PIEZOELECTRIC VIBRATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To miniaturize a 
piezoelectric vibrator without impairing the performance 
of the vibrator by electrically and mechanically 
connecting the leading electrodes and the casing of a 
piezoelectric vibrator element piece with bonding. 
SOLUTION: The connection terminals 7a and 7b of an 
AT cut 2 and the leading wires 5a and 5b of the AT cut 
quartz vibrator element piece 1 are connected to a jig 10 
with bonding wires 9. Then, a base member 2 and a cap 
member are covered and the junction part of the 
member 2 and the cap member is tightly sealed by seam 
weld ing. The bonding wires 9 are used for manufacturing 
a semiconductor device or the like, and gold wires of 50\x 
m are generally used. The leading electrodes 5a and 5b 
are connected to the connection terminals 7a and 7b by 
the bonding wires 9 by pressure-welding the tip of the 
wire 9 while ultrasonic wave is added. Thus, an area 
required for connecting the leading electrodes 5a and 5b 
and the terminals 7a and 7b by the wires 9 is 
considerably small. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2 **** s hows the word which can not he translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1] The piezoelectric transducer characterized by connecting the aforementioned 

drawer electrode and the aforementioned case electrically and I mechanically by Ae bonding 

wire in the piezoelectric transducer which comes to connect this piece of 

this case electrically and mechanically while preparing in a case the piece ot 

whLh comes to form in the both ends of this piezo-electric substrate the drawer electrode 

prolonged from each excitation electrode while preparing an excitation electrode in both sides 

of a piezo-electric substrate. 



[Translation done.] 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[The technical field to which invention belongs] Especially this invention relates to the 
piezoelectric transducer which comes to improve the structure of the connection for 
connecting the piece of ************ and the case which holds this electrically and 
mechanically about a piezoelectric transducer. 

[0002] . , 

[Description of the Prior Art] A piezoelectric transducer has peculiar resonance frequency by 
the configuration and the. oscdlation mode of the piece of ************, and since the 
resonance frequency is very stable, it is used for many electronic equipment, such as a 
transmitter, a cellular phone, and a computer, as important passive circuit elements for 
generating the reference signal used as a frequency standard or a time standard. The piece of 
************ w hich vibrates in the thickness skid mode in which it has the cutting angle to 
which resonance frequency is called good AT cut of the frequency temperature characteristic 
among such piezoelectric transducers in the quartz resonator which is several MHz - about 
dozens of MHz is used widely. Moreover, when resonance frequency is the quartz resonator 
which is about 100 500kHz, the quartz resonator which vibrates in the profile mode m which 
it has the cutting angle called good GT cut of the frequency temperature characteristic is used. 
Drawing 7 is the perspective diagram showing the structure of the conventional quartz 
resonator of coming to use the piece of AT-cut ************. the base of a case in which l 61 
holds the piece of AT-cut ************ and 62 holds this in this drawing - it is a member Ihe 
piece 61 of AT-cut ************ comes to form the excitation electrodes 64a and 64b and the 
drawer electrodes 65a and 65b prolonged from each excitation electrode 64a and 64b to 
substrate ends in both sides of the AT-cut crystal substrate 63 processed in the shape of a 
rectangle These electrodes are formed of vacuum evaporationo. the base - a member 62 has 
the crevice 66 for containing the piece 61 of ************ The terminals 67a and 67b for 
connection connected with the both ends of the piece 61 of AT-cut ************ electrically 
and mechanically are formed in the both ends in a crevice 66. each terminals 67a and 67b tor 
connection the base •- the electric conduction pattern (not shown) which penetrates a 
member 62 airtightly - the base -- it connects with the input/output terminals 68a and 68b 
prepared in the outside section of a member 62 It contains to the crevice 66 of a member 62. 
the above-mentioned AT cut quartz resonator - the piece 61 of ************ - the base - the 
drawer electrodes 65a and 65b of the piece 61 of ************, and the base ■■ by applying an 
electroconductive glue 69 to a joint with the terminals 67a and 67b for connection of a member 
62, and heat-treating under the temperature of 150 degrees C - 200 degrees C for about 1 hour 
The conductive binder 69 is stiffened and it pulls out. Electrodes 65a and 65b and terminal 
67for connection a, the base after connecting 67b electrically and mechanically - a member 62 
- the cap member of a case - covering - the base - it is manufactured by carrymg out the 
hermetic seal of the joint of a member 62 and a cap member by seam welding or the low 
melting glass 

[0003] Drawing 8 is a perspective diagram of the conventional quartz resonator which comes 
to use the piece of GT-cut ************. In this drawing, the base member of the case in which 
71 holds the piece of GT-cut ************ and 72 holds this, and 73 are support plates which 
support the piece of GT-cut ************ possible [ vibration ] in a case, the base by which the 
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™r*> 71 of GT-cut ************ was formed in general in the square ■- the ends of piece main 
nartsection 71a ■- the RO typeface-like buffer sections 71b and 71c -- one --like - forming - 
base both sides of piece main part section 71a - while forming the excitation J electrodes 74a 
and 74b in the whole surface mostly, it pulls out to both ends through the buffer sections 71b 
and 71c, and comes to form Electrodes 75a and 75b These electrodes are formed of golden 
vacuum evaporationo. the base - both a member 72 and the support plate 73 are the members 
made from ceramics the base - the metal leads 78a and 78b of two make member 
penetrate airtightly and are formed in it On the other hand the end-connection <^«n7to 
and 76b are formed in the both sides of the edge section of a support plate 73, and electric 
conduction ******** 77 connects with the point of the metal leads 75a and 75b. According to 
the position of both the drawers electrodes 75a and 75b of the piece 71 of GT-cut , 
the end-connection children 73a and 73b of the letter of a salient are formed m the support 
plate 73. Each end-connection children 73a and 73b are connected to the /^ c onnection 
chiSren 76a and 76b by printed circuits 79a and 79b. The above-mentioned GT-cut quartz 
resonator Bo£ buffer section 71b of the piece 71 of GT-cut ************, While connecting 
elecScally and mechanically the drawer electrodes 75a and 75b and each end-connection 
chl Sen 73a and 73b of a support plate 73 who were prepared in 71c by the elacttooonduc^e 
glue 77 the end-connection children 76a and 76b of a support plate 73, and the base the 
meLl leads 75a and 75b of a member 72 - an electroconductive glue 77 -- connecting - after 
Sat- *a base - a member 72 - a cap member - covering - the base - it is manufactured by 
carrying out vacuum sealing of a member 72 and the cap member of a case A miniaturization 
came to be strongly required also from piezoelectric transducers, such as a quartz resonator 
mentioned above, with the miniaturization of the electronic equipment m recent years. 

[Problem(s) to be Solved by the Invention] In order to miniaturize a quartz resonator, it is 
Pessary to miniaturize the piece of ************ which is the main component. However m 
a AT cu/quartz resonator, if the piece 63 of AT-cut ************ is miniaturized WiU pull out 
with excitation electrode 64a and Electrodes 65a and 65b will approach too much. In case ^the 
terminals 67a and 67b for connection of a member 62 are connected, heat distortion generated 
toTrocess in which an electroconductive glue 69 is ******(ed) influences exc jtatom elec*ode 
64?. the drawer electrodes 65a and 65b and the base -- S^nce about [ that ^ becomes 
impossible to obtain the frequency temperature characteristic which has the 3rd _desn-ed 
curve ] and its heat distortion is eased with time, it produces un-arrangmg I that the 
resonance frequency of a quartz resonator carries out secular change ]. Moreover m order 
that an electroconductive glue 69 may approach the excitation electxodes 65a a^d 65b «xe 
vibrational energy which leaks outside through an electroconductive glue 69 increases and t 
also produces un arranging [ that the Q value which shows the performance of a P^oelectric 
transducer 63 falls ]. Although it is possible to make area of excitetion electrode 64a small in 
order to pull out with excitation electrode 64a and to make it Electrodes 65a and J55 not 
approach when the area of excitation electrode 64a becomes small, sufficient oscdlatmg 
intensity will no longer be obtained and the performance degradation of a quartz resonator 
will be caused. Moreover, in order to cancel the heat distortion by f^"/^* " 
electroconductive glue 69 is ******(ed), 2 hours or more need to be heat-treated about I 250 
degrees ] of C, manufacture efficiency falls, and it leads to a cost rise. And it is impossible to 
remove the above-mentioned heat distortion completely though such hot and prolonged heat 
Segment is performed. Moreover, it adds to the problem that heat distortion occurs in a 
CT^uamresonator in the process which an electroconductive glue 77 harden, the piece 
71 of GT-cut ************ can vibrate freely - as - base, since it is necessary to torm tne 
buffer sections 71b and 71c in the ends of piece main part section 71a It was difficult to 
miniaturize the piece 71 of GT-cut ************ itself, and further, since the buffer sections 
71b and 71c were weak structures, when it was manufacture, there was a problem of causing 
a yield fall it being easy to damage the portion. The technical problem of this inventum 
cancels the fault of the above-mentioned conventional technology, and is to otter tne 
piezoelectric transducer which has a small and good property. 
[0005] 



[Means for Solving the Problem] In order to solve the above-mentioned technicaljroblem 
invention according to claim 1 While preparing in a case the piece oi wmcn 
comes to form in the both ends of this piezo-electric substrate the drawer electrode prolonged 
from each excitation electrode while preparing an excitation electrode m both sides ol a 
piezo-electric substrate In the piezoelectric transducer which comes to connect this piece ol 
************ an d this case electrically and mechanically, the miniaturization ol a 
piezoelectric transducer is realized by connecting the aforementioned drawer electrode and 
the aforementioned case electrically and mechanically by the bonding wire, without spoiling 
the performance of a piezoelectric transducer. 

[Embodiments of the Invention] Hereafter, the gestalt of implementation of this invention is 
explained with reference to a drawing. The perspective diagram and drawing 2 which show 
the gestalt of operation of the AT -cut quartz resonator whose drawing 1 is an example ol the 
piezoelectric transducer of this invention are the A-A cross section of drawing 1 . the base ol a 
case in which 1 holds the piece of AT-cut ************, and 2 holds this in drawing - it is a 
member The piece 1 of AT-cut ************ comes to form the excitation electrodes 4a and 4b 
and the drawer electrodes 5a and 5b prolonged from each excitation electrode 4a and 4b to 
substrate ends in both sides of the AT-cut crystal substrate 3 processed in the shape of a 
rectangle The drawer electrodes 5a and 5b are formed in both sides along with the edge 
section of a substrate 3, respectively. These electrodes are formed of vacuum evaporationo. the 
case which holds the piece 1 of AT-cut ************ - the base - it consists of a cap member 
which does not carry out wrap illustration of a member 2 and its upper part the base ■■ both a 
member 2 and a cap member calcinate ceramics the base - the member 2 is formed in the 
rectangle tabular and the heights 6a and 6b of the rectangular parallelepiped configuration 
for supporting the piece 1 of AT-cut ************ are formed in the .upper : ^/ace^oth end. 
along with the edge section Rather than the length of the piece 1 of Al -cut , ootn 

the heights 6a and 6b are estranged for a long time a little, and are arranged and the 
end-connection children 7a and 7b are formed in the upper surface of each heights 6a and 6b, 
respectively, each terminals 7a and 7b for connection - the base - the electric conduction 
pattern (not shown) which penetrates a member 2 airtightly - the base - it connects with the 
mputfoutput terminals 8a and 8b prepared in the outside section of a member 2 and this Piece 
l of AT-rnt ************ -- setting - the base - the end -connection children 7a and 7b ol a 

1 Ol I\l t-UL => - , . if A rp ************ nr p 

member 2 and the drawer electrodes 5a and 5b of the piece 1 of Al cut are 
connected electrically and mechanically by two or more bonding wires 9 

[0007] In case the above-mentioned AT-cut quartz resonator 1 is manufactured, the fixture 1U 
shown with an alternate long and short dash line is used into drawing 2 . The appearance oi 
this fixture 10 is shown in drawing 3 . a fixture 10 - from Teflon --becoming - the base --it is 
designed so that it may be exactly settled between both heights 6a of a member 2, and 6b A 
fixture 10 has the steps 10a and 10b which support the both ends (drawer electrode 5a, 5b 
formation section) of the piece 1 of AT-cut ************ so that excitation electrode 4b may 
not contact a fixture 10, and the protruding edge sections 10c and lOd which engage with the 
ends that the piece 1 of AT-cut ************ should be positioned, and ■- the time oi 
manufacturing the above-mentioned AT-cut quartz resonator - a fixture 10 ' base^afte^ 
installing in both the heights 6a and 6b of a member 2, the piece 1 of AT-cut sets 
to a fixture 10 - having - the state - the base - the endconnectio. 

member 2 and the drawer electrodes 5a and 5b of the piece 1 of Al cut are 
connected by the bonding wire 9 then, the base - a cap member covers on a member 2 ■- 
having - the base - the hermetic seal of the joint of a member 2 and a cap member is carried 
out by seam welding or the low melting glass A bonding wire 9 is used for manufacture of a 
semiconductor device or a surface acoustic wave device, and, generally a 50-micrometer gold 
streak is used. Since the connection between the above-mentioned drawer electrodes 5a and 
5b and the end -connection children 7a and 7b, and a bonding wire 9 is made by carrying out a 
pressure welding, adding an ultrasonic wave to the point of a bonding wire 9, an area required 
for connection between the drawer electrodes 5a and 5b and the end connection children 7a 
and 7b, and a bonding wire 9 is very slight. 



[0008] If the resonance frequency of the piece 1 of AT cut ** * is about 5MHz^ the 

area of the excitation polar zone is about 2mmx2mm. The area of the Piece 1 of AT cut 
£********** in that case is reducible to about ZnunxS 5mm, even xl f xt ■ ^^^er 
electrode 5a and 5b sections. In addition, the thickness of the piece 1 of AT-cut is 
about 0 lm By the way, the above-mentioned bonding wire 9 can fully support the weight of 
fhP niece 1 of AT-cut *-*********, and it is required that it should have sufficient reliability 
also to the shock which is the grade usually considered. Then, next, the connected bonding 
wire 9 tries onthe-strength calculation like the above as what can bear the tensde strength 
whTch is about a05Ns pfr one. the number of the bonding wire 9 connectable crosswise [ of 
fhP niPce 1 of AT-cut ************ ] - base - the width of-face size of a piece is 2mm and 

a boning wire 9 at —s of ^"^SSSS^fZ 
five to connect with one side therefore, the piece 1 of AT cut otxne 
aforementioned size - about ten bonding wires 9 - the base of a case " "T^J*** 
member 2 is possible and the support intensity is O.OSNa On the other hand, the weight of the 
nipw 1 of AT-cut ************ of the aforementioned size is about 2mg. the acceleration the 
Sece 1 of AT-cut ************ of whose is 100G was added - **** " the force to receive is 
about 0.002N Therefore, ten above-mentioned bonding wires 9 have the about 250 time 
intensity, and are understood how the a1>ove : mentioned connection method has high 
reuSy. What is necessary is to increase the number of a bonding wire, when still higher 
ntonsit/is required, or just to use a bonding wire with a more big ^^^1^1 
connection by the bonding wire is about 2 seconds per one, and since it makes unnecessary 
W cu^ng time by the conventional electroconductive glue etc.. it can be compared, it can be 
boiled markedly and can shorten production time ■ . , , A T-rut 

[0009] Dramng^ is the cross section showing the gestalt of another operation of the AT cut 
auartz resonator which is an example of the piezoelectric transducer of this invention. In the 
ruc"own in dr^l and axaaang^ with the gestalt of this opera^ it is a 
briquette by the resins 11, such as silicon, about the circumference of the heights 6a Mid 6b 
containing the connection of a bonding wire 9 and the connection terminal areas 7 a an d ' fr 
Although fixing in the state where it stretohed in the shape of a straight hne t c ^f;^ n n ^ 
to deform the difficult hatchet this wire 9 for a bonding wire 9, enlargement of a case can be 
Suppressed, while opposite shock nature improves, since according to tins ^toetiie 
deformation in the connection of a bonding wire 9 can be prevented and ****** **»£2£± 
of AT-cut ************ can be stopped. The plan and drfladnj-5. (b) which show the . gestalt of 
still more nearly another operation of the AT-cut quartz resonator whose ^wjflg_5 ^(a) is . an 
example of the piezoelectric transducer of this ^invention are the cross sectoon The gestalt of 
this operation is also aimed at stopping ****** of the piece 1 ofATcut - by 

deformation of a bonding wire 9. the gestalt of this operation - the base 2 s ot tne 
Whte 6a and 6b prepared in the both ends of a member 2 are carried out respectively and 
theirs mtermedm and the piece 1 of AT-cut ************ of each heights 6a and 6b are 
connected by the bonding wire 9 mostly stretched in the shape of a stiaight hj^tto 
connection of a bonding wire 9 and the connection terminal areas 7a and 7b ^is ^rdened I by 
the resins 11, such as silicon, although the problem of requiring for hardening of a resin, and 
gas arising from a resin, and producing path yearly change in the 

vibrator is expected with the structure of drawing 4, according to the structure of the gestalt 
of Sr 0 peration ****** of the piece 1 of AT-cut ************ can be stopped, without 
proou dug" such a problem. Dra wing 6 is the perspective diagram showing the P^tof 
operation of the GT-cut quartz resonator which is an example of the piezoelectric transducer 
operation oi me ui y 9n n frT-™t ************ wa s formed m general 

of this invention, the base by which the piece 20 oi Gl cut was luriu & 

in the square - the ends of piece main part section 20a - the buffer sections 20b and 20c of T 
tvneface - one -like - forming - base - both sides of piece main part section 20a wnile 
KS*e^L electrode" 21a and 21b in the whole surface mostly, it pu Us out _te .both 
ends through the buffer sections 20b and 20c, and comes to form Electrode , 22a and 22b and 
it was prepared in the buffer sections 20b and 20c of the piece 20 of GT-cut 
pulling out - Electrodes 22a and -22b and the base - the end -connection children _7a and 7b 
prepared in the heights 6a and 6b of a member 2 are connected respectively electrically I in 
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two-or more bonding wires 9 ] and mechanically The connection method is the same as that of 
the case of the AT-cut quartz resonator shown in dxasdngJ. and drjisdag^ . 
[0010] this GT-cut quartz resonator -- .the drawer electrodes 22a and 22b of the piece 20 of 
GT-cut ************ and the base ■- since the end -connection children 7a and 7b ol a member 
2 are connected by the bonding wire 9, a bonding wire 9 can act as a kind of buffer, and can 
vibrate the niece 20 of GT cut ************ freely to a case Therefore, since it becomes 
unnecessary to prepare the buffer section of a complicated configuration like the conventional 
CT cut quartz resonator in the piece 20 of GT cut ************, wh le the miniaturization of 
the niece 20 of GT-cut ************ is attained, the yield fall by breakage of the buffer section 
can be suppressed. In addition, the structure of the AT-cut quartz resonator shown in dxawjng 
4 and HrnvLg 5 cannot be overemphasized by that it is effectively applicable also m a GT cut 
quartz resonator. Moreover, although the gestalt of the above operation explained taking the 
case of the AT-cut quartz resonator and the GT-cut quartz resonator, this invention is not 
Umited only to this and can be applied effective also in the quartz resonator of other 
structures, or the piezoelectric transducer using other piezoelectric material. 

[Effect of the Invention] Since the drawer electrode and case of the piece of ************ were 
connected electrically and mechanically by the bonding wire according to this — a 
explained above, a piezoelectric transducer can be miniaturized without spoiling the 
performance of a piezoelectric transducer. Moreover, since an ^^^J^^ 
used like before, the secular change of resonance frequency can be suppressed and the time 
which manufacture takes can also be shortened sharply. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS . 

[Brief Description of the Drawings] , t , . T , 

fDrawing ll It is the perspective diagram showing the gestalt of operation oi the At -cut 
quartz resonator which is an example of the piezoelectric transducer of this invention. 
[Drawing 2l It is the A-A cross section of drawing X . 

fPrawmg 31 It is the perspective diagram showing the structure of the fixture used tor 
manufacture of the piezoelectric transducer of this invention. 

fnrawing 41 It is the cross section showing the gestalt of another operation of the AI-cut 
quartz resonator which is an example of the piezoelectric transducer of this invention. 
[Drawing 51 The plan showing the gestalt of still more nearly another operation of the AI -cut 
quartz resonator whose (a) is an example of the piezoelectric transducer of this invention, and 

(b) are the cross section. ■ * ^ r>T + 

rPrawing 61 It is the perspective diagram showing the gestalt of operation ot the Ul cut 
quartz resonator which is an example of the piezoelectric transducer of this invention 
drawing 7l It is the perspective diagram showing the structure of the conventional quartz 
resonator of coming to use the piece of AT-cut ************* 

fPrawing 8l It is the perspective diagram showing the structure of the conventional quartz 
resonator of coming to use the piece of GT-cut ************. 
[Description of Notations] 

1 Piece of AT-Cut ************, Base Member of Two Cases, 3 AT- Cut Crystal Substrate, 4a, 
4B Excitation Electrode, 5a, 5B Drawer Electrode, 7a, 7B End- Connection Child, 9 Bonding 
Wire, 10 Fixture, 11 Resin . 

20 Piece of GT-Cut ************ 20a Base ~ Piece Main Part Section, and Ala ana zic 
Excitation Electrode, and 20B and 20C Buffer Section 



[Translation done.] 
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So #«6tSS^7 3a, 7 3 btt^V >>h%dML7 9 a, 
7 9 blCfc <0mm^7 6 a, 7 6 b tdffiRSttT^ 
So ±fBGT*^ h*ftfi«p^-f±, GT*y h^faSlil 
^^"7 l <DM^s'7rSP7 l b, 7 1 elegit hixit 
30 5l#fflL«ffi75a, 75bi-5E««73©#SattiS^ 
7 3a, 73bJ: Sr*«tt^*?PJ 7 7 [C J: 9 *««|*»o 
«««Jtett«El-5 i: ttli, $#S7 3»Mf 7 6 
a, 7 6 b ir^<— *g&#7 2©^!!)- K7 5 a, 7 5 

b kWm&&tM7 7fci9lftKu ^ro^ic, 

*&tt7 2\Z.*\y-7U&.*%F£, 7 2 

$ttSJ:9icftofc. 

40 [0 0 04] 

[asanas** Li 5 t-rsiss] TKatStt-^Sr/j^k-t- 

iH>ltSr/hS!>ft:1-S^^fcS„ L*»L, AT*yh*fi 
MKH^C&l^Tte, AT* y h^alfiiijT-^6 3 Svh 
®S®i6 4 a i5lttiJL«ffi6 5 a, 6' 
5 b tdSg?i£U!t-Sri:t^<t(?, ?l#ffiLfS6 5 
a, 6 5 b b^—xfflie 2 WSjgcfflffi^?- 6 7 a , 6 7 
b t SB£, ^«ttS*SiJ 6 9 t:#«fl:-J- Siift 

-C*±-t-*»Si*iSB««tt6 4 atcK^L-T, FfMW 
so 3^fti»^^-t-SJl&ic?aS^tt^#Srt^T'#ft< 
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3 

££D3„ *«i4S*^J6 9#BWMI6 5 a, 

6 5 blc«aH"*fc*!>K**tt»WB6 9^tt« 

tg^^-rQ-iis^ffiT-f sii'^^-s-t^i:*. asm 

g6 4ai:?lftlilii6 5a, 6 5 b t »W& LfcV* 
J; 9 lft"5fcfc^tt» ®gm^6 4 a <DB«£'J^ < 1~ 
f>*vS;&S, iSt!6 4aOlW^< 

ff 2 5 0 ° CSit* 2 BtraWi^in^S^^T'fc 
9 , MiiSfi^iST L => ^ F7^7'i:o^ii?i 0 L*»t> 

SHM#i7 1 » OM*t^?7r»7 1 b, 7 1c£ 
ISHtS^S^foSfcfc, GT* y b7KSgii)^*>T"7 1 

g&7 lb, 7 1 c*S|ft^fll5t©fc«>, »»W|Rfc-t©S5 

fee z.<rm^owm. ±&&*&m<»XM.*Mm u 

[0 0 0 5] 

w + ic i o -c«*ttao»*«)fcgaRi-5 =, t «t 9 . 

[0 0 0 6] 

Ki^.(75-^j-e$)?)AT* ^ h7k&MW)i-<omi&<D]&mz 

IC, ®gm;tl4 a , 4bi, ^rtv ; eixrofegfl;1S4 a , 
4 b*»fe£«MigK:®U 5 ?>3l#ttJL-®£5 a , 5bi:5r 
^LT^5. 3l*tilU8*5a, 5b(l g*£3<£>if§ 



4 

©tfe5 c ^-^^2(4^«tt(-7T^$^X*5 9 s 
•tW±ffiM«S5lcttAT* s> bTHslSD)^*-^ 1 
■rSfcferoitt**^©^^ 6a, 6b *Si£lfc&l££ 
otllSMl^. H^je»6a, 6bl4, AT* 5/ 
h-*Sfi»**Jt 1 £ «t 9 fc^F* < IttW bTBBS 
io £iv #3?j£g|S6a, 6b©±Bfc.tt, 8»f7a, 
7 b#*;h^7%£$;»VCV>5, *WSi7a, 7 
btt/^-*^2*ft«fcJtffl1"S**'<*- : '' (121 

ig^7 8l 7 b tATAy h*ftifi»ttF-*tfl©§l*- 

[0 0 0 7] .hIEAT* y HtKbbSKj^ 1 SrSSit'i"^ 

Ofd^ 1 0 <D9m*^ 3 l^-To teA 1 0 \±m±.\-i"r y 
nyH4 9, -*g5#2<£>W3SjgfFB6 a. % 6bW(C 

«l^-*Jt 1 (§l#WL«^5a, Sb'&jfttt) 

S:^-f-5SSP 1 0 a , 10bi, AT* y b^ASKi 

0c, 10dJ:*tt5. ^tt, ±»AT*y hTKft 
gfb^^SSiit-rSBgtli^ f&*i 0Sr'<-^SiJtt-2wM 
30 g&e&6 a. 6 bfcKHLfc*. ffeAl OKAT** h 

2cD^iS^7a. 7 b iAT*y h^SSKJi 1 *^ 1 
(D5l#ffiU«®5 a , Bbi^vf-fy^-f + si: 
^TgSJHi. -<-^W2Ji(C^^s/7 0 

SB^s v— A^foS VM4<6»jfiif 5 J: o T**» 

40 a, 5bSW*f-7a > '7bi*^^7'ft 
Lfl;®5a. SbWSt^Ta, 7bt#yf^ 

[0008] AT*f h^ftfiHi^*^ i rt«*tf*«' 
)l&iSc7i s 15MHz gK-cfc*ulBfi«««©affli* 2 

mmX2mmtiT?fc5. ^W|*©AT*7l«**lfi 

tt^tujt i ©Ba»4, ?i^mumn5a, sbias^^* 

Tt2mmX3. 5 mmlStti/htt 5. A 
so T* y h&&m.W}*mR 1 OJl^ttO . 1 m@&T*fc 
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5 

5o tr^-C, -hiB^x-f ^if^^\2\A. AT* 

3*1,5. t:t\ ±IB<D*D<J6«E$ 
Mt'y7-<^7'ft9iSl*afc!3*5±tO. 0 5 

2mmf, rtUC^LTO. 4 mmfBUffi-C/tf Vt* 4 ^if 
* B B B fi»^*fr 1 J4, Kff 1 O*©*^* 

9 TMt»©'<-^<W2fclM(W6r. t*^riB-c*>9, 
^©S#^SJ40. 0 5Nffc5„ ' — Wf£-+fc©A 
T* y h*faMS)^-*>T- 1 ©ft»4l5Bf 2 m g T&5 C 
tOAT*y hjJcftfitt^JWt 1^100 G©flqj8£# 

S«*t^#vf^ Vi/!7^ir£fflv\h,«i iv\ 
[00 0 9] H4tt, *SIW©ff«S»-T-0— «-C*6 

AT* y h7K B B a«i()^©&J©llffi©^^^1-»TiSlllT- 

fc^o rosmo^s-pa, miso t i2i2{c*bfe«is 

bi©S8BfcaBS:-&tf5giB«6 a, 6 b ©JUia^v-y =>V 
& i?©#fjjg 1 1 T-SlfefctOT'foSo jKyf -CsV? 4 
\ 9 tt^JciOSl^teRofcttlB-CBS-t-S ^ t £SBJB 

L, AM? b7KalSib : f-^l©fclitvSrWix.5^t 
^'fkSr«Jx.-5wi:dS'C#5„ El 5 (a) tt:;*:$81U©BE* 

m&mm^t^^ 05 (b) rt-towsH-cfc 

lWtLfct©T-fe5 c ::©HI£©^1ST*t4, 
» 2 ©PWSP^iSltt fe^fc^eSP 6a, 6b #*n^Pil 
2#«<J£;}x, &3&ggB6a, 6bOt"ISSi:AT#j/b 
1 tas'lSffiOMKKlKfejh/fctf^x-f ^ 
^17-r^9tcJ;oT^$^T^?> c H4©*3S-Ctt, 
&ttKflmfe7 a, 7biO»K 



• (4) 

r ' 

6 

5 r £ 4 < A T* s> hTkfsSUj^*^ 1 ©fcrftLSrflix. 
fc5GT* s> h7K*fi»^-©fat©^IBSr*i-*4ttB|-C 

^$^xfc^>T-*^2 0 a©MSg|dT^©^j/7r 

6 2 0 b , 2 0c fcH*ttfc»J* U 20a 
©jffljE©fit££Bfc:liig®S2 la, 21b 5r^1"5 

io iit>(', /^s/7r§P2 0 b, 2 0 c ^^LTj^CSPlc 
5l#fflb«^2 2a, 2 2b^tT45„ -t L"C, 
GT*7h7k| B gill^2 0O/^77aS2 0b > 2 
0 c lCgW£>;ftfc§l#ttlLS&2 2 a , 2 2 b i^<— * 
»H-2©3?jg«6 a, 6 b-|tK^bttfc9SRffi^-7 a, 

7 b ir^ix^iT^Skw^^-f ^^I7>f -t9T?*ft6?j 

El 2 ic^ Lfc A T * y hTkftfiSb?-©*^ i iDtH-efc 

[0 0 10] :©GT* j/ h^ftfitt^Ttt:* GT* y 
20 b7KB B S®) : f*^2 0©§|#mum®2 2 a , 22bt 
^-*§B#2©»M>ffi^7 a, 7biMyf-f^7 
^9T*S^£;ft.T^5fc&, t^7^y/!7Yt9iS 

0*ew^LTe*lcSiij§*5rtds-e#5 o 
LfciSot, ^©GT** h7KaB®Wi^-©«t 5^1S$t 
fc^#c©'< y7TSC5rGT*y hTlCBBSft^&Ji- 2 0 

2 0©/hSHI:;a5nrfEfc:ft5£ t fcl^?7rai©W(c 

30 T^E15^LfcAT*s/ h7k*«»?-©«3tl4GT*j/ 
hTkiSlb^fciav^Tfcfl-ja^affi-Ct 5 r ir 141^ 5 * 
T-ffe^o W±©HJ6©^-CI4A'T* y }>*bb 

^, *5IW»4Ciu©^'»cK)e$HSt©t?l4^<, -to© 
[0011] 

[«W©8WH W±^WLfc4e>tc*^PJ(cJ:tul4, JE 
SM«]^-m>1-© 5 1 # t±J t Mm t * X ^7? 4 s 7 V 

[mi] *5iw©BE«fii(j^©-^j-e&5AT* y hTk 

[0 2] El 1 ©A-AfrEiax-fc^o 
[IH3] *^^©jESSii^©K3t(-'effii-?>?^*©« 
so ig^r^l-^millT-foSo 
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(5) 



[i4] *mW<D&m.M.Ws*<D-mx*hZ>AT*-y h* 
[HI 5 ] (a) 11*^1^ WffttMIij^W— gijT-foSAT 
(b) li^:<D»fffl®t*fo5c 

[117] AT*^ b*J| i S»J^3iftt£ffl^T&5&*<0 

TKfBSilJ^Wjt^^-t-MWIlX'foSo . 
[Hi] 



, 9 5a 3 . 1 



8 

[|f#<7?!ft^] 

3 AT*s> hTklsg^ 4 a, 4 b SfcSflS, 5 
a, 5b 7a, 7b KNKflt?. 9 

#-y?4-yyv4 J rs io »*, ii *NB 

2 0 GT*yh TKfiStt*** 2 0a 

21a, 21b mmmm. 20b, 20c *yvr 

SB 



[H2] 



[03] 





W c 10a 



88 4a 4b ft. 9 




[06] 




IH7] 



[08] 



;-:V " v 




